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mitw±M, M&mmm. wmm±&L mmm, irmr^-^m, umu, <&<D$k 

Fo^y7iv-;n© t h'7 ^ y -;i^iHbP£jt#h s^^t* >j ju^* 

— ;i/ V- 'J v b — h s 2-t FD^y-4-h^y^>77xy> N 2-t I'D^y- 

Hh^ri/-2'-iiJ^4^^> , ;7x;>, 2,4,5-h U t KD#i/7'f D7 
x ✓ ^ r mP/jlL^j^ Ltli, N,N- hT* (hFD^yxfjb) T^l/*;^ * 

= > x 7)\s*)vr u ;u * * — k r ;i/^;b^ji/7 7j-^— 

3St«SaiJi: LT, ^1f7Dfy^DFrAX MJ*- ( 2 , 3- v ^ n D 7' D t' 
;U) *^7xK ^>^7'D^7x-;l/7'JJl/X-fJl/^]{)S$)(^h^o 

3o (a) ja^offifiitKfiSmtf U ^^ufcU iiB»©SrSWBB. ®iK Lfc pet 
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M«t^^« 4 „ z^mmmiz^t-zxtewi^ (a) ^ 

i: (b) fiS#S*»ia*^ ffscxe-e (c ) iMlMsc^ 

nJfi£T-<&£ 0 sfefc. (a) tf^J: ( c ) ja^ u ffifflIg 

t- (b) tf^aaAi-racfcfcijnjg-eaa, 

A*fflL/D tt, 10-30 J; D tt 30-50 ffl** ^###3. Ll ,. 

T a A i: & o , n# ( - * * -> jumm im/J> + ^ fc ft ^ ^ ^ ^ ^ 

* >j ^ x 5=- * i r m at » m © * * a ad l x m m ss m l t z m & « . » * m ® ± m it * 

**4:tlll|fT»5. **enJ3<7> (a) ^ ( b ) (c) ^© 
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id f£ s ^fJl/^D7^ Fs ^l/>^D7^f h\ >* >7 D D 7 P ^ ^ > , £ 

h 'J^DP7;btD^^>fe c ki>'HCFC-2 2, HCFC-1 23, HCFC 
141b, H C F C 1 4 2 b. H F C 1 3 4 a, HFC-152 aH©ftS7 D 

ti^^^ «iSfg*# i.2~io oig-e&s^Ta<*^ss{ai-r^ c: £#-t-£*o 
i o o<g£jtsx. * ^ m?a^ait«fb u ^s^ciia^A^ < # d i^ra 

&Ms&VL±<D&&'V$>Z>Z htt&STZfo t)x £j 200°C~350°C, ££>C^*?3;L< 
210°C~30(TCT-&3 o iSttiSffi* 5 200-C5fcy«t? ttttfi grS«tfEK"e 
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H&l2ffl0iJ£[I| 3 (C^f-„ 

fc»ttt, KlEAtlOMPaJ:. #6ttt20MPatt 4CkWfn 

tt, Ma P -h^>,„^ t ,, ;w , 7K 220- 
235-C) , -V**7->?> (235-240-C) , mutF5j;K (230- 
250-C) , S-7^-ju^ h ^^- JV («210~250-C) , t^y^ w = A 
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(240-260«C) , MJhF7y;HJ7y> (260-270'C) , i? j V7u 
^7V'y^;^^yl,-h (^ 260-300°C) « T & -5 0 M«S*iS»Ji:LT 
fct, 0J;ifcJ:M U ^ A7V ^ u_ h (240-250*C) . 7M>fOA7 

ftT^l/^ - r> A(230-260°Ch Tkffifb V * A (300-400°C) . ^T'&£ 0 
cn6©HiBin^>WStf^iafflltt. PET U i*^* D 
W ^ ,JIfl/ ^ *UTDfc^>s *U>^U>, ABSWD&. BBflfiK^iJi 
(PCU PBSU, PLA) IH-^y>Ht, 10-20%<7) v * * 

-0)ft^^ffl*©«M*li, ft* 1.02-20 f^T-fe^ 0 *fiiS«* A* 1.02-20 
C©J;3 4H^-?S S i^SiHl5I^ x iK^ ^ i;i/<3D PET u Ji^^r;i/A*6 

& 3?s&i£<£. * u • ru* g v — ioo isgisc^t LTJbn^^^^^g^ 

^Ja)$.1ip a p^^fi^7;^-^"^^-e 0.5-10 n M ptf (%ta#j©^^^aj([i: lt) 

t^t^:i:^t-^ s fSS?SfS*3!)M.02fg*»8Tii, #rS(*h LT©^8fe# 
££-f. SSfiS<S3£# 20 5 nLfe&Mffiih L ^ [5j C3 i!2j ^ ^ ^ < & t> , 

3&iStt<Z>«5*ft$BSft* (JIS M8814©#ftftftffiK < fc!3 3»£) IdU 6,000kcal/kg ' 
*§ffiT-&!K ^'Jxf^>^^ij7nti,>0i^|S (10000-11000 
Kcal/Kg) ©*tj^^T?fe5i&, ca)«»«i^K«»itS«^KjKSIHR(D 



^ as #1 
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2.^;bh7D-u^ h (MFR) ( 4% jis K6 760 fc«^ 280*C, ffiM 

«2.16k g ©ftfl=7f36n«L, ^>7^2.0c ffl Iix^C5^nu T* 
**5.0n©&C3©jB^ tffl £ U TKOtHiaifc:j;DJmiL&. SIR 

r 2.095j fci % MFRffl^^ h-f > ^ * It- © y >OHn? & 5 D 

**x,i, (%) = [ (ifig(Z)iFiafi-2.095) / 2.095] xlOO 
4.^-?M<Z)M^{± GPC ^(;j:o/; 0 

• flBffifixttK SYSTEM-21 

'*' Mtf>7;K Shodex KF-606M(2*) 

• *7 A^jg 40 °C 

• a A IS 20>u 1 . ifom 0.6 ml/# 

• ^iiJMf Shodex Rf-74 

• ^Iii^^>y- K PMMA (Shodex M-75) 

• RE0L0GICA*i Dyn Alyser DAR-100 

• 2 8 ov (mmmm^) 

H*tt* 0.775dl/g, MFR65g/10*) ft 120-CTtt 12 Lfc 100 M 
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{^mtmmit^Jim (») ox*^ h 4oe, x**^^ 135 

g/eq. SSfSferSflO 0.6 SSgBfCK 3 gig© h 'J ^^d-;1/7*d^> • h 'J ^* 'J 
(»**±to!I&fb^l3R (ft) <2):ntf^ b 100MF . i * * > M§ 
M 150g/eq. &M€i$t#0 0.2II^^MU, b T It^lg 

— v >#>eSzki&££>fsTO 0.1 Itas^|fiMT^>yx;b^1f-t- 2^>r^ 

-©7l/-^M (Al) £ L/D=34 ©Qf£ 3 0mm Zl fift x X^^^^^J £ a>W 
L/D=28 COPg 50mm * *b © fli 6 & -5 * > ^ A?FMT- 270°C 

v MbLfc. 120°CT'^^^^m^iM U PtfilSKilXirt Ofc. ?# *> ft * 4* J£ £ 

mwv^zTfrffim (a) Ea^ttffi o.834di/g. mfr i2g/io^K 

*$Bf!H©tf *J x*^;!/ (A) 100 SSS^ PETffl$g7S»j^;**-;W?- ( >J< W Yb 
(AO »J * u > EE- 2 OK ^'Jxfb>. ^<->U ^JSiSffl 270°C N 

ft£.^U >v h ) 4.4 31 aSP. #>>U^ 0.5 ±§C©^ V^AfffltiW 

T* 280 - C©IS:^iajSg-e?g*sK b£<9t>s rfj 100mm © T # <i W IS^i&Jg 270°CT- 

1.7 fg, ft&fl 0.4mm- 0.6mm CD $S «S ft £ fH . 

(I»J 2) 

^5&#'J lT1|f>tLfc^'Jxxf;b (A) * 100 MMSIK U ;i/hF7 H 

230-270"C) 811^, 0.5 mSSP^Hfl£0!l 1 ©4? V^AMt^Ji 

«T 290-C^ift^fflffiT-raM Lfc©^, rfe 100mm © T **-f T? ^-f K^fflig 

0.4mm~ 0.6mm CD3£v£f£ £?# tz. . 

(5lflfiW 3) 

1 ©if ffclfeft tCiS^T . ^^T'^'Jx^f^ (A) ©^l^b^SXDdi 

t^h^<^ ^fe^f)^ U77 1/-^ 100 ElfiSlK xf b>yij3-;i/. ^ ^ >J 
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( isKtw h 40E) 0 g fifla j { -^ h ,j^D^r D ;t> • k 
'^' J ' >i; ^ I - ?;l h 100MF) O.2m«»S0ffflU 

U>EE-201) 2.01BSSK, ^^0.3ia3Si«Sig T l^>yx^5 
e2»|fflJS^LT, 7 U-f fid«, (A2) *«*Lfc. C«D7 

m (A2) s*J6«i©«fv*fl:i:Ri«cfToT»*a(*i.-h*ft J5 6ufc. cnic 

£9, PET 7 y L«c^-eKffifcJ6ia«4i 1.2 fg, 

0. 4mm ~ 0.6mm © ft rS ffc £ ft 3 c # tij 3)5 £ . 

(itUS^ 1) 

J:©-** i^f^u-t^^u o^j 77l/ _^ (pet* ^©edjrs) 

tt, B«»flE 0.775dl/g. MFR65g/10#, * * x )U mmm) _ 18ft . % fflffiTi ^ 
EJ&AMK£An&l,%-c PET ffl«J8ffl|v;* (tf y EE -201) 

MFR90g/10 ftHHb^tz. 

2~5) [rfJJKffi^,, h] 
*'Jx^> fl/7H _ f (pET) fflffJflEg ^ u . j; h ^ ?gfflK&§4 
aatoi.-c, SSBNftKfeMsiLSlCiSLfc. ^ cnfeiPIRSPETtt, 
^«*5«fcW»^it^tt, *«Mv 27,800, Mn 1 1 ,500 * J; t>" M W /Mn=2.42, i§ 
Sittffi 7 0 0 ^X atmmt) , Mw 35,900, Mnl4,000 £j;tf Mw/Mn=2.57 
(JtK«3) , Mw 42,500, Mnl6,900 * J: V Mw/Mn=2.52, 2 0 5 0* 

-fX ( (ltRW4) i^tfMv 50,500, Mn 1 8 , 200 tJ J; t>' Mw/Mn=2 . 77, £H«;g 
2 2 3 0*-fX (JtKMS) Slfll77^f ^eitRtjta^j,^ 

^ia^^^^^ni^^^^a,^ (Bag) #5% w 
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(HJE0J 4) 

£(D^v b # h;b y-y-f (#0 — ^ (pet ?p h ;kz>Id|irSx 

[U^^^ 0.769dl/g. MFR70g/10^K X £ 31 ;i, -2 2%) £ 120°C T? ft 12 IS 
R!I»JH56&LZ= 100 SSffltz. SS^tfJi: IT 3 mffi© h ij^d-ji,7d^> . 
h U ^* U yyjl/X-f >l/ («5fc*±MflBfb^XiSi (**) ©:ntf:7^ h 100MF . m 

iy^m isog/eq, l.iiigu^, ^rz^^K^mmtLrx^ 

T 'J >^ik>^A 0.15 mS^^M^^EimT— > * — r- 2 5>B3ffi 

7 b-^/^^tl (B 1 ) £ L/D=32 OPg 45mm X&lk x©j£H£3| ^ <D 

mbntzmfrto$.&mxv^x^)i®m (b) m^misz o.79odi/g, mfr 

5.2g/10£\ ^-yx;b (Bm&) 112%T-ifc o 0 

L>x;*^;ut3tfl|§ (B) 100 IfgU, ft 2 u*ft<D*fr90.S 
Sfi^gBC^^AJPfflfilT-, 26O°C<7)!£^^J£©0S 1 Sffilittlt: U 2 

2 fSmBflt©^ U >^-&**>£&^«9Ili 1 0 0 IIgC$,f : 
DftS7n> HCFC22 £ 16 maSBGHftl^-CH A L. Pfl 60mm, 0.4mm ©HI® £ & 

L£„ Ctlfc£(K 2£r£f£^ft 20 fliSfl 0. 5mm— 0. 7mnu il^ 1.5mm, r|i 
400 mm (D%r&i/— b £7f £ c 
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(MMffl 5) 

0ft»7D>HCFC22S7ffl«a©ffl^ TffiAL , DgeOM, O.4 U 0HOHRe& 

o*-**?-^*^ ^-f fflJB210-CT*«r t .t j qi LaiL7:< «iS«:*S!ai 

Lfc. CtU^O. 8 ft, mjagO.2Bm~0.4n.rn, ff*l B1% rh 400 

mm ©-jeia^— h 

(SSiEtH 6) 

a s » is i: » *e mm iz x s © % ■, 

H*r*iJS 0.769dI/g, MFR 70g/10 *K * * * - 2 2 %) £ 120'CT-,*, 12 D$ 

'J->^;u^-^;u (ftjRasiUBft^x* («) ©xtf^ y 40E, ^**->3 
S135g/eq. O.Sffia^ 3.8t(iC^7^.x^^ i 

• *S*;i,tt©4^ ■ Xtf+i^tf^^Wfc D.E.N. 439, I * •> £ * 
191~210g/eq) 0.8D!Jfi5fS£, *&«S^rSiS*iKfcor»»JB-?> 3 !/>E3 7k j g 

c©7u-*ig*» (en s«jfi«i©*>?Ainnji«-e 270'Cffl»^aje 

^WB (O (i. ®# tt ,g 0.882dl/g. MFR1.8g/10 *K (Kflffi) 
160%T-£>-=>fc„ 

0.5 1BS£±§2©* >7AWltiMT-, 260"C©RS»Jtffl» 1 Sn>tb«7SCt U 

27o^cffl»saflcffl*2ajiptii«ffl^y ^^^^^a^^j 0 oaasa . 

*9«»7D>HCFC22 * 25 ia«»©ffl^ flEAU Qg6 0™, O.4..0BQIK 
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KaSLfc, Cixir^r,. SgiSfgspJKMOfg, Sir&g 0. 6mm~0. 9mm. jf^ 1.5mm, 
rfr 400 mm (Dftfeis— h 

y V V )W& 4 $ )V (j*) ©/7i;^7i/_ ^ (PET # MKOEiRS, 
IS*f#iffi 0. 7 7 5dl/g, MFR5 7g/10 fl\ X ^ )l -24%)% 120 e C-£i^ 
12 ISRg^MK^ L£/k# 1 2 0 p pm lOOffiggpiz, LT 3 ^ffiCD h 

x.*^ h 100MF . :ntf**>^;g 150g/eq, &Siesi*flO 0 . 7 OIISS^, £ 

-®7L/-^M(D1) SL/D = 4 3®Pl4 3iw-i, - 6 4 0mmH 

X h 7 > K £zkM* Lt IdI«k# * * — T*^ U 3/ Mb Lfc. 120°CT-afcn?fBg«HlS£*| 
Lx PASacJK^rt ®£ft&KlB#iRJS3!!tf 'J (D) (i, 

ttJSO.8 9dl/g. 2 8 0°C<£>MFR2 .Og/10^K ^>>x;i/ (ffi&jEflO 8 5%, fg 

- ©r^^^^m:^^ y^* musing (D) 100 mM^fs. m 2 um&v**? 1 . 
0 mm% 270 •coaas&zsig© l/d= 34, um 40mm ©*iisiii?pas«n?sa u 

-ffllKBOy'J >**-&rfi^^ *£-&8}j]§i 0 0 Ilgf$,/: O^Sffitf^&iS 

Lt©SB^^* 2 11^©'|^-C:EAL, ^t^>7'CT-M^, 2 5 

0°C- 2 4 0 °CiC V->m^\&&m7££titzX$ < (Pg2 Oaau 

12xM>M 3 C hiZct ?)ffllIS^ai&fT^x Q18 5 mm. 0 . 

2 mm ©HI«*f$o-9-"-^ra ^ — ^-f 4M t^Jg 2 4 0 °C T* ± & * (c jp U ffi 

UT, ^5iSi**9i^Lfco cntZctD, *?SfS*f$l4. 5<g. »?&{S 0.3mm- 

0.5mm N 1.0mm, rfi 7 0 0 mm (D$£x& >— h o 
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MB ' >IJ ^- 1 **^ W«100 MMfe9|IM , t51|M<) 

(^;560S 9 ) 

I1**S1S 0.7 3 5dl/g. MFR 5 2g/J0^ * * x ,U - 1 9 %) * 120'CT- 

"'"^^^ (iimimmit^nm («> 40E ^ 

***S«135*/eq. 0.2 4Itflat, 311^,^,0^ 

^^Miyy.^x-^ (Httx*,, h 100MF, x**^ 5 
0 g /eq) 0.3 6|« S< * fcli***** L T * y ^ y >«* ,„ „ * A 0 

ofc. m*tu±»n»&&3ixv^r»isim (E) tt , o 84 

dl/t. MFR4. 4 g /,0 ? ?%i SfJ1Sjfcl e ^ 
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mm.^:±u%mm 8 izm y=f AjTaj«iT-. 270 °C(Dm%.u&<Dm 1 &w 

^i!^^ £ 7 M^^Ol"J^T*JEA U ^^nt> rir T#JE L 2 5 0 t- 2 2 0 °C 
fl§£E;b£: 2 5 M P a tc{£*>, Pfl 8 5 mnu 0 . 1 5 mm <£>P^P& £J-$o V — * ^ ^ — 
ct f3 , $SiSfS-*&J 2 Ifg, ^iSf£ 0.15mm~0.35mm s J?2* 1 . mm. rfi 7 0 0 mm© 

(mmm 1 o ) 

£<9^ n^hJV'JU-OJI/ (#0 0^'J77i/-^ (PET # h ;i/©(njiRSx 
OS^ftSJEO . 7 7 5 dl/g. MFR5 7g/10v>. ^ ai ;i/ -2 4%) $:120 o CT'^ 
12 n$R3»JS&*& Lfc 100 ma^tc, Jf&^rfrJh IT 3 -mmo hU^ fDHb7D 
h>J^''Jyy;i/X-fJb (Jt^lMfl^fc^X^i («) ©itf^ M00 

mf N ^**>>%m isog/eq, im»fia(*) o.7oiipi^, ^tz^^s&mm 

C U — (Dl) ^L/D = 43 ©Pg43M2«|, H©iCffi^§| 

£<DMWU«-C 2 8 0 ^©Sft^^lS T Stt A« ^S/t^ii- 2 7 0"C©K 

3li£J[£<D 0 5Oiuu L /D = 3 4 CD # i&OT Hm C BHg««& lx ;oiSifi)y>J> 

— S^-WIIB 1 0 0ffiiSfeifc!3ft«7D >^R-134a^l6 

I17oOa^tEAL, ^^^>r{CT^JE^s 2 5 0 °C- 2 2 5 °Cl:v->^ 

iCtSltlx^ £ tlfcX # ^-fy^S^IJ- — (Qfl 2 0 mm. 1 2xb^ > h) 

i:tz J; DSfIIB»a&SV^ PI8 5mm N 0 . 2mm ©BafigfeftolJ---* 

^>f SSJK 2 2 5 °CT^m*(CWUtll L"Cs $B?Sf*;£882£ L fco 

CjxtcJ:?}, flSrSflg^iftl 1 8fi^ atSfl 0 . 1 5 mm ~- 0.3 5 mm. jp<^ 1 mm. rjj 7 0 0 
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inrnm 1 1 > 

^,h* h * UNH (tfc) ^.^^ (PET # h la] IRpo 
S***0.7 7 5d!/* MFR57 g /,0*K - 24 %)J1 «f fi 

HJ^J^^x-?, (ft**±MlfflHb*XS|l| (») ox*?-, h 100 
HF, ***^M,50 g / eq . fl.70 ig ^ ******** 

:C71, "' a ** (D D «:L/D = 4 3 ong4 3mm ~«k =® S »a!§| 

e, . ffl ^ WJ6 ! 0 0 afia!jfc fe », waf ^ s 5 aaapoM*-^ L 

*P*frH, nflSSmm, 0.2mm fflG3l« fcJSotf-*,,. * 6 % ^ ffl 

12 mfggO.15m-~0.35M, i „ N *7 0 ODOJjai/-hi»ft. 

1 2 ) 

■ *** 0.7 5 5dl/«. MFR5 7 g /10*K * * ^ - 24%) „ 20 . c „ 

lZ«n*fttt*Lfcioo **»<:. «« M fc bT 3 ft*® M J ^ D 7D 
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100MF . ictK^ v^S 150g/eq, &«fifS#0 0.7 011^5^, £fc*£i^£|fc 
««£J: It7r7 >J >»*;i/y 0.15 MflJ, MiSSiffl L T i& 2 /iig© 

^©7 V — ^W^m (D 1 ) £L/D = 4 3 <Z)Pf£ 4 3 mm ~ $|J]. — p£it^^JI £ 

Ux^xM^JI^HL^o ^<Z>^. .2 7 0°C©iS£iftl£© tfSOmHK L/D = 3 

4 ©J£tt*P£BMfCiSK{ft*& d<£> 1 J^Bcd v u — j&if*^ ^^-ii 1 0 

5 0°C~ 2 1 5 *C<^ V"->f5{c?,aJSi£^$nfc <t> 6 5mm. L/D= 2 8 
^iii^l^M^^^^ Ciiic^ ?>BIJl#ap£fT pg85mm, 0. 1 5m©^ 
BSffioi^-^a7-^^f,, t&jfg 2 2 5 "CT'^m^tcfPLm IT, 
f££^5£bAc 0 CtvilctDs $BiS«*8l2 1 fg, M&fl 0. 15mm~ 0.35mm. jp^ 

1 mm, r|i 7 0 0 mm (D % v — h £ ^ £ 

(3Sjfifi0! 13) 

"J ^^l/fm (E) CD 2 It fig i; 3 ^fi^tf* 5/S^»Ji3^Si!6 

^'f h^h;i/U^^^;i/ (ft) ®^'J771/-^ (PET # h ;i/<z>ls]iRS N 

@*«SO, 7 3 5 dl/g, MFR5 2g/10#, * x ;i/ -19%) £ 5fc&;!t © £ 
£ * — £ {jfc^ LTs L/D = 4 3 (DHS. 4 3 mm mjj [r| X$|[jcD£g HtpdJ«| 
(^^fl J 7^-h- : 1 fffi Jiffs ^©jft&C, ^£^> h 2BmfrT§) t 2 8 0°C(D 
SSiSTSBl, P E Tfi»l|g7 U — ^ 100 magBic»UT*g-&Slfc LT 

2ti©xf i,>^ij3-;by^iJyy;i/x-rJV (ttSRaffllBSffc^xH (ft) 
©j:7j<^^h40E) 0. 2 4 MSSPCs 3 1iffi h U d-;1/7d;o • h 
'J^'JyyJl/x-r;b ( -ft « tt Sill fl£Kb 3* X « Y 100MF) 0.3 

6 ffififfl. £ fc*£^jxJfcfi!fe«£i: Lt^r7'J>B*;i/y»)A0. 1 011^, 

J;?>*@tB&^ h'J^AO.iOIfiS, lt#j 2 //fflg©^ii/^l.O| 
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H=J:?)- 6 0 0mmHgWTtKffi§ISSs^SiS6a6fT**fc. ffflf, 2 
7 0-CfflaSseiSSffiPS4 Omnu L/D = 4 4 ©Ib)^^ 2 2 Wtti-HSKifig 

tiu&u c©i. u i o oajfta»fc?)K«3!f^4 7itfi 

SB©lB£-CflEAU 30cc/revfflm>7CT > 9MPa*630MP 
aSTJflEfg, 2 5 0iC~2 15'Ct:>;->ecB|l8s^Jxtrf6 5nim, L 
/D= 2 8 0#«ffl»Uipai«SjiBja.*-&«ci:t:j:t)«Jii«>aiSfT^, * 6 t 
3 0cc/rev©^*>7|; Ttt! u $ ^^ ttii PfI85mm, 0.1 

0.35mm, m&lw, r/j 7 0 0 ma © jfg r£ > — h £ ff f z „ 









(dl/g) 


MFR 

(g/IO£) 


(%) 




'HflEW 1-3 
IS ft 0*1 4-5 


A 
B 




0.834 


12 


+ 54 


A 


6 


C 




0.790 
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2 ' T.Vt^J t0 ! hC '* ng " age ' a,! * e elements marked above were available or furnished to this Authority in the language in which 
| the international application was filed, unless otherwise indicated under this item 

These elements were available or furnished to this Authority in the following language which is: 

LJ the language of a translation furnished for the purposes of international search (under Rule 23 . 1 (b)). 

| — I the language of publication of the international application (under Rule 48.3(b)). 

□ the language of the translation furnished for the purposes of international preliminary examination (under Rule 55 2 and/ 
or 55.3). 

I 3 ' ^ff! Ti r n e f rd t0 ™l nucleotide . * nd/or amino acid sequence disclosed in the international application, the international 
I preliminary examination was carried out on the basis of the sequence listing- 

contained in the international application in written form 

□ filed together with the international application in computer readable form 

□ furnished subsequently to this Authority in written form 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 6 



4. 



□ 



The amendments have resulted in the cancellation of 

□ the description, pages 

□ 

the claims. Nos. 

□ the drawings, sheets/fig 



5. □ ™ S r ^ rt has bcen establ 'shed as if (some of) the amendments had not been made, since they have been considered to go 
beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
and 70 AT) ^ ori ^ mally filed and are not an » e * ed *° this ™P°rt since they do not contain amendments (Rule 70.16 

| ** Any replacement sheet containing such amendments must be referred to under item I and annexed to this report. 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 

PCT/JP99/05416 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 

Novelty (N) 

Inventive step (IS) 

Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1-14 



1-14 



1-14 



YES 
NO 

YES 
NO 

YES 
NO 



2. Citations and explanations 

The subject matter of claims 1-14 is not disclosed in any of the documents cited in the ISR and is thus 
considered to be novel. In particular, a 'binder having as an essential component a compound containing 
more than 2 epoxy groups' is not disclosed in document 1, which is considered to be the prior art 
document most closely related to the present invention. 

The subject matter of claims 1-14 is considered to involve an inventive step when compared with 
document 1 cited in the ISR. A 'binder having as an essential component a compound containing more 
than 2 epoxy groups' is not disclosed in document 1, and moreover it is considered that by virtue of this 
feature the invention of the present invention exhibits the advantageous effect whereby 'the swell and the 
melt tension are increased'. 
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(Specification pp.4, 1.18^-) 

Typically, the plastic for use in forming a foamed article 
is polystyrene or polyethylene having a high molecular weight 
and high melt viscosity. The PET-based polyesters have 
insufficient melt viscosity, i.e., flow easily upon melting, 
even though the molecular weight thereof is increased (IV of 
about 1.0, number average molecular weight of about 17,000, 
weight average molecular weight of about 44,000) for a bottle 
application, and therefore are not suitable resins for forming 
a foamed articles with highly foamed. Consequently there are 
no foamed articles made of PET-based polyesters in the world. 

Disclosure of Invention 

An object of the present invention is to provide a method 
for producing a polyester resin having improved processability 
by increasing the molecular weight and melt viscosity of a 
PET-based polyester that has a relatively low molecular weight 
and is brittle so that the PET-based polyester can be foam molded, 
and a method for producing a foamed article using the same. 

Through intense studies for solving the aforementioned 
problems, the present inventors have discovered an industrially 
advantageous method for producing a PET-based polyester resin 
having a specific molecular structure and having characteristic 
properties such as a high melt viscosity and swell suitable for 
foam molding by reactive processing a saturated polyester with 
a specific epoxy compound as a coupling agent and a coupling 
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reaction catalyst and by thermal melting the mixture, and a 
method for producing a foamed article using the same, and thus 
have completed the present invention. 

The present invention provides a method for producing a 
foamed article by first making modified polyester resin pellets 
having increased swell of 5 to 2 00% and JIS melt flow rate (MFR) 
of not more than 50 g/10 minutes measured at 2 80°C by preliminary 
heating a mixture comprising (a) 100 parts by weight of linear 
saturated polyester, (b) 0.1 to 10 parts by weight of a mixture 
as a coupling agent of 0 to 75% by weight of a compound having 
two epoxy groups in the molecule, and 100 to 25% by weight of 
a compound having more than two epoxy groups, and (c) 0.01 to 
5 parts by weight of a metal salt of a carboxylic acid as a 
coupling reaction catalyst to a temperature greater than the 
melting point of said polyester and secondly heat foaming said 
modified polyester resin using a foaming agent. 

The present invention also provides a method for 
producing a foamed article comprising the steps of: heat 
reacting a mixture comprising (a) 100 parts by weight of linear 
saturated polyester, (b) 0.1 to 10 parts by weight of a mixture 
as a coupling agent of 0 to 75% by weight of a compound having 
two epoxy groups in the molecule, and 100 to 25% by weight of 
a compound having more than two epoxy groups, and (c) 0.01 to 
5 parts by weight of a metal salt of a carboxylic acid as a 
coupling reaction catalyst, to a temperature greater than the 
melting point of the polyester in an extruder to increase a 
molecular weight , melt viscosity , and swell; and simultaneously 
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heating and foaming the mixture by injecting a foaming agent. 
The present invention provides a method for producing a 
foamed article wherein the foaming agent is a volatile foaming 
agent - 

The present invention provides a method for producing a 
foamed article wherein the volatile foaming agent is an inert 
gas . 

The present invention provides a method for producing a 
foamed article wherein the inert gas is carbon dioxide gas or 
nitrogen gas. 

The present invention provides a method for producing a 
foamed article wherein the foaming agent is a heat decomposable 
foaming agent. 

The present invention provides a method for producing a 
foamed article having an expansion ratio of 1.2 to 100. 

The present invention provides a method for producing a 
foamed article wherein the linear saturated polyester is a 
polyethylene terephthalate-based aromatic polyester having an 
intrinsic viscosity of 0.50 to 0.90 dl/g. 

The present invention provides a method for producing a 
foamed article wherein the linear saturated polyester is a 
recycled product of a recovered polyethylene terephthalate- 
based aromatic polyester molded product. 

The present invention provides a method for producing a 
foamed article wherein the compound having two epoxy groups in 
the molecule as the coupling agent contains at least one or more 
selected from the group consisting of aliphatic polyethylene 
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glycol diglycidyl ether, alicyclic hydrogenated bisphenol A 
diglycidyl ether, aromatic bisphenol A diglycidyl ether, and 
bisphenol A diglycidyl ether initial condensate. 

The present invention provides a method for producing a 
foamed article wherein the compound having more than two epoxy 
groups in the molecule as the coupling agent contains at least 
one or more selected from the group consisting of aliphatic 
trimethylolpropane triglycidyl ether, glycerin triglycidyl 
ether, heterocyclic triglycidyl isocyanulate, aromatic phenol 
novolac epoxy resin, cresol novolac epoxy resin, and 
bisresorcinol tetraglycidyl ether. 



I) 
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(Specification pp. 14, 1.22^-) 

Examples of the compound having an average of three epoxy 
groups in the molecule include aliphatic trimethylolpropane 
triglycidyl ether; heterocyclic triglycidyl isocyanulate, 
triglycidyl cyanurate, triglycidyl hydantoin; and aromatic 
triglycidyl para- or meta-aminophenol . 

Examples of the compound having an average of four epoxy 
groups in the molecule include tetraglycidyl benzyl ethane, 
sorbitol tetraglycidyl ether, tetraglycidyl diaminophenyl 
methane, and tetraglycidyl bisaminomethyl cyclohexane. 

Examples of the compound having an average of two to 
several, i.e., intermediate numbers of, epoxy groups include 
phenol novolac epoxy resin, and cresol novolac epoxy resin. For 
example, commercially available Dow epoxy resins have about 2.2, 
3.6, 3.8, and 5.5 epoxy groups in the molecule. 

The blending amount of the (b) compound having epoxy 
groups is 0.1 to 10 parts by weight, preferably 0.3 to 5 parts 
by weight based on 1 00 parts by weight of the ( a ) linear saturated 
polyester. If the amount of the (b) compound having epoxy 
groups is less than 0.1 parts by weight, the chain extends 
insufficiently, molecular weight and melt viscosity do not 
increase, and foam molding cannot be conducted. On the other 
hand, if the amount of the (b) compound having epoxy groups 
exceeds 10 parts by weight, the molded products may have 
decreased fundamental properties, mechanical properties, and 
elastic modulus, or gel may be produced because of 
plasticization . The blending amount generally depends on 
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types of the epoxy resin. For example, in the case that a low 
molecular weight epoxy resin having an epoxy equivalent of 100 
to 200 g/eq is reacted with the linear saturated polyester 
having an intrinsic viscosity of as high as 0.90 dl/g, 0 . 1 parts 
by weight of the epoxy resin is enough- In the case that a high 
molecular weight epoxy resin having an epoxy equivalent of about 
2000 g/eq is reacted with the linear saturated polyester having 
an intrinsic viscosity of as low as 0.50 dl/g, about 10 parts 
by weight of the epoxy resin is required. 

A feature of the present invention is that a mixture of 
0 to 7 5% by weight of the compound having two epoxy groups in 
the molecule and 100 to 2 5% by weight of the compound having 
more than two epoxy groups are used as the coupling agent to 
increase a molecular weight of the linear saturated polyester, 
and to introduce a long branched chain thereinto, whereby 
PET-based polyester having melt viscosity and swell (degree of 
swelling) essential for foam molding is produced and foam 
molded. 
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(AMENDED CLAIMS) 
WHAT IS CLAIMED IS: 



1 . A method for producing a foamed article by first making 
modified polyester resin pellets having increased swell of 5 
to 200% and JIS melt flow rate (MFR) of not more than 50 g/10 
minutes measured at 2 8 0°C by preliminary heating a mixture 
comprising (a) 100 parts by weight of linear saturated polyester , 
(b) 0.1 to 10 parts by weight of a mixture as a coupling agent 
of 0 to 7 5% by weight of a compound having two epoxy groups in 
the molecule, and 100 to 2 5% by weight of a compound having more 
than two epoxy groups, and (c) 0.01 to 5 parts by weight of a 
metal salt of a carboxylic acid as a coupling reaction catalyst 
to a temperature greater than the melting point of said 
polyester, and secondly heat foaming said modified polyester 
resin using a foaming agent. 

2. A method for producing a foamed article comprising; 
heating in an extruder a mixture comprising (a) 100 parts by 
weight of a linear saturated polyester, (b) 0.1 to 10 parts by 
weight of a mixture as a coupling agent of 0 to 7 5% by weight 
of a compound having two epoxy groups in the molecule and 100 
to 25% by weight of a compound having more than two epoxy groups, 
and (c) 0.01 to 5 parts by weight of a metal salt of a carboxylic 
acid as a coupling reaction catalyst, to a temperature greater 
than the melting point of said polyester to make a modified 
polyester resin having increased molecular weight, melt 
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viscosity and swell; injecting a foaming agent into said 
modified polyester resin in said extruder; and heat foaming the 
modified polyester resin. 

3. The method for producing a foamed article as claimed 
in claim 1 or 2, wherein the foaming agent is a volatile foaming 
agent. 

4 . The method for producing a foamed article as claimed 
in claim 3, wherein the volatile foaming agent is an inert gas. 

5. The method for producing a foamed article as claimed 
in claim 4, wherein the inert gas is carbon dioxide gas or 
nitrogen gas . 

6. The method for producing a foamed article as claimed 
in claim 1 or 2, wherein the foaming agent is a heat decomposable 
foaming agent. 

7. The method for producing a foamed article as claimed 
in any one of claims 1 to 6, wherein the foamed article has an 
expansion ratio of 1.2 to 100. 

8. The method for producing a foamed article as claimed 
in any one of claims 1 to 8, wherein the linear saturated 
polyester is polyethylene terephthalate-based aromatic 
polyester having an intrinsic viscosity of 0.50 to 0.90 dl/g. 
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9. The method for producing a foamed article as claimed 
in any one of claims 1 to 8, wherein the linear saturated 
polyester is a recycled product of a recovered polyethylene 
terephthalate-based aromatic polyester molded product. 

10. The method for producing a foamed article as claimed 
in any one of claims 1 to 9 , wherein the compound having two 
epoxy groups in the molecule as the coupling agent contains at 
least one or more selected from the group consisting of 
aliphatic polyethylene glycol diglycidyl ether, alicyclic 
hydrogenated bisphenol A diglycidyl ether, aromatic bisphenol 
A diglycidyl ether, and bisphenol A diglycidyl ether initial 
condensate. 

11. The method for producing a foamed article as claimed 
in any one of claims 1 to 9, wherein the compound having more 
than two epoxy groups in the molecule as the coupling agent 
contains at least one or more selected from the group consisting 
of aliphatic trimethylolpropane triglycidyl ether, glycerin 
triglycidyl ether, heterocyclic triglycidyl isocyanulate, 
aromatic phenol novolac epoxy resin, cresol novolac epoxy resin, 
and bisresorcinol tetraglycidyl ether. 

12. The method for producing a foamed article as claimed 
in any one of claims 1 to 11, wherein a polyethylene 
terephthalate-based aromatic polyester is used, which is 
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obtained by chain reacting a linear saturated polyester 
prepolymer having an intrinsic viscosity of 0.50 to 0.90 dl/g 
via an ester bond having a by-product hydroxyl group, and has 
a branched long chain. 

13. A method for producing a foamed article comprising; 
heating in an extruder a mixture comprising (a) 10 0 parts by 
weight of an undried linear saturated polyester melted at a 
temperature above the melting point thereof, and deaerated to 
less than -600 mmHg, (b) 0.1 to 10 parts by weight of a mixture 
as a coupling agent of 0 to 100% by weight of a compound having 
two epoxy groups in the molecule and 100 to 0% by weight of a 
compound having more than two epoxy groups, and (c) 0.01 to 5 
parts by weight of a metal salt of a carboxylic acid as a coupling 
reaction catalyst to a temperature greater than the melting 
point of said polyester to make a modified polyester resin 
having increased swell of 5 to 200% and JIS melt flow rate (MFR) 
of not more than 50 g/10 minutes measured at 280°C; injecting 
a foaming agent into said modified polyester resin in said 
extruder wherein the foaming agent is dissolved in the modified 
polyester resin under pressure and cooling; and releasing the 
modified polyester resin into the atmosphere through a die of 
said extruder. 

14. A polyester foamed article as claimed in claim 13, 
which is obtained by increasing the molecular weight of the 
polyester resin to an MFR of not more than 50 g/10 minutes via 
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an ester bond using a coupling agent having at least two epoxy 
groups in the molecule; the polyester foamed article having a 
swell value of 5 to 200% upon measurement of MFR and an expansion 
ratio of 1.2 to 100. 
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